Phosgene Oxime

Phosgene Oxime (CHCI,NO)

CAS 1/94-86-1

Synonyms include dichloroformoxime; CX.

v Persons whose clothing or skin is contaminatedwithliquid or solid phosgene oxime can cause
secondary contamination by dir ect contact or thr oughoff-gassing vapor . Per sons exposedonly
to phosgene oxime vapor pose no risk of secondary contamination.

v Phosgene oximeisacolorless,crystalline solid or a yelowish-brown liquid withadisagr eeable
penetrating odor. The solid can vaporize at ambient temperatures.

v Phosgene oxime is readily absorbed by the skin causing an immediate corrosive lesion.
Ocular and pulmonary exposur e may cause incapacitating inflammation, systemic absor ption

and death.

Description

Routes of Exposure

Inhalation

Sin/Eye Contact

Ingestion

Sour ces/Uses

Phosgene oxime is an urticant or nettle agent. It is one of the least well
studied chemica warfare agents; therefore, specific information is limited.
Pure phosgene oxime is a colorless, crysdline solid; however, the
munitions grade compound isayelowish-brown liquid. Thesolid materia
can release enough vapor to cause symptoms. Post World War [l studies
indicate that concentrations below 8% cause no or inconsstent effects.

Inhaled phosgene oxime is extremdy irritating to the upper airways and
causes pulmonary edema. Irritation occurs with exposures to 0.2 mg-
min/m? and becomesunbearable at 3 mg-minVm?’. The estimated L Cty, (the
product of concentration times time that is lethd to 50% of the exposed
population by inhalation) is 1,500 to 2,000 mg-min/n?.

Pain and local tissue destruction occur immediatdy on contact with skin,
eyes and mucous membranes. Phosgene oximeisrapidly absorbed from
the skin and eyes and may result in sysemic toxicity. The LDy, for skin
exposure is estimated as 25 mg/kg.

Nohumandataare available. Anima studies suggest phosgene oxime may
induce hemorrhagic inflammeatory lesons in the gadtrointesting tract.

Phosgene oxime was developed as a potential chemica warfare agent but
has never been known to be used on the battlefield.
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Phosgene Oxime

Standards and
Guidédines

Physical Properties

No standards are available.

Table 1. Physical Properties of Phosgene Oxime

Property

Agent Phosgene Oxime

Description

Colorless solid or yellowish-brown
liquid

Warning properties

No data

Molecular weight

113.93 daltons

Boailing point (760 mm Hg) = 128°C
Melting point 95° to 104°F (35° to 40°C)
Freezing point No data

Vapor pressure

11.2 mm Hg at 25°C (solid); 13 mm Hg
at 40°C (liquid)

Vapor density <39
Liquid density No data
Flash point No data

Solubility in water

70% in water; highly solublein most
organic solvents

Volatility

1,800 mg/m® (20°C)

NAERG#

153

| ncompatibilities It decomposes when in contact with many metals, but it dso is corrosive

to most metals.

ATSDR v General Information 2



Phosgene Oxime

Health Effects

v Direct contact with phosgene oxime results in immediate pain, irritation, and tissue necr osis.
I nhalation and systemic absor ptionmay result in pulmonary edema, necrotizing bronchiolitis,
and pulmonary thrombosis.

v Phosgene oxime is known to cause mor e sever e tissue damage than vesicants and other
urticants but it has not been well studied and the mechanism of action is unknown.

Acute Exposure

Ocular

Dermal

Respiratory

Gastrointestinal

Chronic Exposure

Carcinogenicity

Reproductive and
Developmental Effects

Phosgene oxime is an urticant or nettle agent capable of producing
erythema, whedls, and urticaria. Itisconsidered acorrosive agent because
it causes extensve tissue damage. The skin effects are Smilar to those
caused by strong acids; however, the mechanism of action is unknown.

Contact with the eyes may result in severe pan, conjunctivitis, and
keratitis.

Direct skin exposure to any form of phosgene oxime causes immediate
pain and blanching with an erythematousring. After 30 minutes a whesl

occurs followed by necross. Extreme pain may persist for days.
Absorption through the skin can cause pulmonary edema

Phosgene oxime produces immediate irritation to the upper respiratory
tract. Inhdation and systemic absorption may cause pulmonary edema,
necrotizing bronchiolitis and pulmonary thromboss.

There are no human data; however, anima sudies suggest that
hemorrhagicinflammeatorylesonsmay occur throughout the gastrointestingl
tract.

There are no data regarding potential effects of chronic exposure to
phosgene oxime.

No data exist.

No data exist.
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Phosgene Oxime

Prehospital Management

Victimswhaose skin or clothing is contaminated withliquid phosgene oxime can contaminate
rescuers by direct contact or through off-gassing vapor.

Phosgene oxime is extr emely toxic and may causeimmediate pain and necr oticlesions of the
eyes, skin, and respiratory tract.

Thereisnoantidote for phosgene oxime toxicity. Treatment consists of supportive measur es.

Hot Zone

Rescuer Protection

Multi-Casualty Triage

Responders should be trained and appropriately attired beforeentering the
Hot Zone. If the proper persond protective equipment (PPE) is not
avalable, or if the rescuers have not been trained in its use, cdl for
assstance in accordance with local Emergency Operationa Guides
(EOG). Sourcesof such assstanceincludeloca HAZMAT teams, mutud
ad partners, the closest metropolitanstrike sysem(MMRS) and the U.S.
Soldier and Biologicad Chemicd Command (SBCCOM)-Edgewood
Research Development and Engineering Center SBCCOM may be
contacted (from 0700-1630 EST call 410-671-4411 and from 1630-
0700 EST call 410-278-5201 ), ask for the Staff Duty Officer.

Phosgene oxime s readily absorbed by inhdation and by dermd and
ocular contact. It causesimmediate irritation and pain.

Respiratory protection:  Pressure-demand, self-contained  breathing
apparatus (SCBA) is recommended in response Studions that involve
exposure to any level of phosgene oxime vapor.

Skinfocular protection: Persond Protective Equipment (PPE) and butyl
rubber gloves must beworn & al times when skin contact with any form
of the materid is possble because lesons and derma absorption may
occur. Phosgene oxime may attack the butyl rubber in the butyl rubber
glovesand boots, whichnevertheless, are expected to protect againg fidd
concentrations of phosgene oxime until they can be exchanged for fresh
gloves and boots.

Chemicd casudty triage is based on walking feashility, respiratory status,
age, and additiona conventiond injuries. The triage officer must know the
natural course of a given injury, the medica resources immediately
available, the current and likely casudty flow, and the medicd evacuation
capabilities. Genera principles of triage for chemical exposures are
presented in the box on the following page. There are four triage
categories. immediate (priority 1), delayed (priority 2), minimd (priority 3),
and expectant (priority 4).
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Before transport, all casualtiesmust be decontaminated. If needed,
conault withthe base station physicianor the regiond poison control center
for advise concerning management of multiple casuaties.

General principals of triage for chemical exposuresare asfollows:

Check triage tag/card for any previous treatment or triage.

Survey for evidence of associated traumatic/blast injuries.

Observe for sweating, labored breathing, coughing/vomiting, secretions.

Severe casudty triaged asimmediate if assisted breething is required.

Blast injuries or other trauma, where there is question whether thereis chemical

exposure, victims must be tagged asimmediate in most cases. Blagt victims evidence

delayed effects such as ARDS, etc.

6. Mild/moderate casuaty: self/buddy aid, triaged as delayed or minima and rdlease is
based on drict follow up and ingtructions.

7. If there are chemica exposure Stuations which may cause delayed but serious signs and
symptoms, then overtriage is consdered gppropriate to the proper facilities that can
observe and manage any delayed onset symptoms. For phosgene oxime, effects are
immediate. No overtriage would be anticipated.

8. Expectant categories in multi-casuaty events are those victims who have experienced a

cardiac arrest, respiratory arrest, or continued seizures immediately. Resources should

not be expended on these casudtiesif there are large numbers of casudties requiring
care and trangport with minimal or scant resources available.

a s wbdpE

1. Immediate: casualties who require lifesaving care within a short time, when that care is available and of
short duration. This care may be a procedure that can be done within minutes at an emergency treatment
station (e.g., relief of an airway obstruction, administering antidotes) or may be acute lifesaving surgery.

2. Delayed: casualties with severe injuries who are in need of major or prolonged surgery or other care
and who will require hospitalization, but delay of this care will not adversely affect the outcome of the
injury (e.g., fixation of a stable fracture).

3. Minimal: casualties who have minor injuries, can be helped by nonphysician medical personnel, and
will not require hospitalization.

4. Expectant: casualties with severe life-threatening injuries who would not survive with optimal medical
care, or casualties whose injuries are so severe that their chance of survival does not justify expenditure of
limited resources. As circumstances permit, casualties in this category may be reexamined an possibly be
retriaged to a higher category.
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ABC Reminders

Victim Removal

Decontamination Zone

Rescuer Protection

ABC Reminders

Basic Decontamination

Quickly ensure that the vicim has a patent airway. Maintain adequate
creulaion. If trauma is suspected, maintan cervicd immobilization
manudly and gpply acervica collar and abackboard whenfeasible. Apply
direct pressure to stop arteria bleeding, if present.

If vicims can walk, lead them out of the Hot Zone to the Decontamination
Zone. Vidims who are unable to walk may be removed on backboards or
gurneys. If these arenot available, carefully carry or dragvicims to safety.

Decontamination or self-aid immediately after skin and ocular
exposure is the only means for preventing or decreasing tissue
damage since phosgene oxime is absorbed within seconds.
Decontaminable gurneys and back boards should beused if availablewhen
managing casudties in a contaminated area. Decontaminable gurneys are
made of a mondfilament polypropylene fabric that allows drainage of
liquids, does not absorb chemica agents, and is easily decontaminated.
Fiberglass back boards have been developed specificaly for use in
HAZMAT incidents. Theseare nonpermegbl e and readily decontaminated.
The Chemical Resuscitation Deviceisabag-vave mask equipped with
a chemical agent cannister that can be used to ventilate casudtiesin a
contaminated environment.

Personnel should continue to wear the same leve of protectionas required
in the Hot Zone (see Rescuer Protection under Hot Zone, page 5).

Quickly ensure that the vidim has a patent airway. Maintain adequate
circulation. Stabilize the cervica spine with adecontaminable collar and a
backboard if trauma is suspected. Administer supplemental oxygen if
cardiopulmonary compromise is sugpected. Assst ventilation with a bag-
vave-mask device equipped with a cannigter or air filter if necessary.
Direct pressure should be applied to control bleeding, if present.

The eyes and skin must be decontaminated immediately after exposure
because the agent is absorbed fromthe skin within seconds. Flushthe eyes
immediatdy withwater for about 5 to 10 minutes by tilting the head to the
side, pulling eydids gpart with fingers, and pouring water dowly into eyes.
Do not cover eyes with bandages.

If exposure to liquid is suspected, victims should remove dl dothing and
wash skin withsoap and weter. If shower aress are available, showering
withwater alone will be adequate. However, in those caseswherewater
is in short supply, and showers are not available, an aternative form of
decontaminationis to use 0.5% sodium hypochlorite solution or absorbent
powders such as flour, talcum powder, or Fuller’s earth. If exposure to
vapor only iscertain, remove outer clothing and washwithsoap and water
or 0.5% solution of sodium hypochlorite. Place contaminated clothes and
persona belongings in a sedled double bag.
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Transfer to Support Zone

Support Zone

ABC Reminders

Additional Decontamination

Advanced Treatment

Transport to Medical Facility

Multi-Casualty Triage

In cases of ingestion, do not induce emess.

As soon as basic decontamination is complete, move the victim to the
Support Zone.

Be cetan that vidims have been decontaminated properly (see
Decontamination Zone above). Vidims who have undergone
decontamination or have been exposed only to phosgene oxime vapor
pose no serious risk of secondary contamination to rescuers. In such
cases, Support Zone personnel require no speciaized protective gear.

Quickly ensurethat the victim has a patent airway. If trauma is suspected,
maintain cervica immohilization manudly and apply a cervica collar and
a backboard when feasble. Ensure adequate respiration; administer
supplemental oxygen if cardiopulmonary compromise is suspected.
Maintain adequate circulaion. Establish intravenous access if necessary.
Attach a cardiac monitor. Direct pressure should be applied to stop
bleeding, if present.

Continue irrigating exposed skin and eyes, as gppropriate.

In casesof ingestion, do not induce emesis. If thevictimisdert and able
to swalow, give4 to 8 ouncesof milk or water to drink. There areno data
regarding the efficacy of activated charcod.

Intubate the trachea in cases of respiratory compromise. When the
patient's condition precludes endotracheal intubation, perform
cricothyrotomy if equipped and trained to do so.

Treat patients who have bronchospasm with bronchodilators.

Patientswho are comatose or hypotensive, or have seizuresor ventricular
dyshythmias due to other exposures or trauma should be treated
according to advanced life support (ALS) protocols.

Report the condition of the patient, treetment given, and estimated time of
ariva a the medical facility to the base sation and the receiving medica
fadlity.

Conault with the base station physician, closest Metropolitan Medical
Response System, or the regiona poison control center for advice
regarding triage of multiple victims.

Petients who have sustained skin, eye, or respiratory lesions and those
who have ingested phosgene oxime should be transported to a medical
facility for evauation.

Patients who have no symptoms may be discharged from the scene, after
their names, addresses, and telephone numbers have beenrecorded. They
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should be advised to rest and to seek medical care promptly if additional
symptoms develop (see page 14, Follow-up Instructions, included with
the Phosgene Oxime Patient Information Sheet).
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Emer gency Department Management

v Patients whose skin or dothing is contaminated with liquid or solid phosgene oxime can
contaminate rescuer s by direct contact or through off-gassing vapor.

v Phosgene oxime is extremely toxic and may cause immediate pain and necrotic lesons of the
eyes, skin, and respiratory tract.

v Thereisnoantidote for phosgene oxime toxicity. Treatment consists of supportivemeasur es.

Decontamination Area

ABC Reminders

Personal Protection

Basic Decontamination

Previoudy decontaminated patients may be transferred immediately to the
Treatment Area. Others require decontamination as described below.

Evauate and support the airway, bresthing, and drculation. Intubate the
trachea in cases of respiratory compromise. If the patient's condition
precludes intubation, surgicaly cregte an airway.

Treat patients who have bronchospasm with bronchodilators.

Patients who are comatose or hypotensive, or have seizuresor ventricular
dysrhythmias due to other exposures or trauma should be treated in the
conventiond manner.

If contaminated patients arive at the Emergency Department, they must be
decontaminated before beng dlowed to enter the facility.
Decontamination can take place insde the hospita only if there is a
decontamination facility with negative air pressure and floor drains to
containcontamination. Personnel should wear the sameleve of protection
required in the Hot Zone (see Rescuer Protection under Hot Zone,

page 5).

Flush the eyes with water for about 5 to 10 minutes. Do not cover eyes
with bandages; if necessary, use dark or opague goggles to relieve
discomfort from photophobia

If aliquid splash is suspected, dothing must be removed and the patient
showered usngsoap and water. Showering should be accomplished using
cool water and enough water pressure to quickly reduce the potentia for
agent penetration of the skin. If the patient was exposed to vapor only,
remove outer clothing and wash exposed skinwithsoap and water. Place
contaminated clothes and persona belongings in a sealed double bag.

Incases of ingegtion, do not induce emesis. If the patient isalert and able
to swalow, give 4 to 8 ounces of milk or water to drink if not aready
administered.
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Treatment Area

ABC Reminders

Triage

Airway Exposure

Skin Exposure

Eye Exposure

Be certain that appropriate decontamination has been carried out (see
Decontamination Area, page 11).

Evaduate and support the airway, breathing, and circulation (as in ABC
Reminders, page 11). Establish intravenous access and continuousy
monitor cardiac rhythm in serioudy ill petients.

Patients who are comatose, hypotensive, or who have seizures or
ventricular dysthythmias due to other exposures or trauma should be
trested in the conventiona manner.

Patients arriving a the emergency department directly from the scene of
potential exposure (within 30-60 minutes) will have painor irritationif they
were exposed. If they have no pain or irritation, they can ssfely be sent
home and told to return with the onset of symptoms. Patients with skin or
eye lesons or withrespiratory symptoms should undergo decontamination
and be admitted. Those with large burns or with shortness of breath
should be admitted to the Criticd Care Unit following appropriate
decontamination. Patientswith other symptoms should be observed for at
least 6 hours.

Petients with minor upper-respiratory symptoms (nose, Snus, pharyngitis)
should be admitted to a routine care ward for treatment. Pulmonary
edema may develop severd hours after exposure. Peatients with symptoms
or Sgns of severerespiratory injury should be admitted to the Critical Care
Unit for treatment in a conventional manner for non-cardiac pulmonary
edema.

If the skin was in contact withphosgene oxime, treat tissue damage in the
same manner as for any corrosive leson. If the burned areaiis large, the
patient should be transferred to a Burn Unit with reverse isolation. Most
burns are second degreedthoughthird degree burns may occur after liquid
exposure. The denuded area should beirrigated two or three timesa day
usng awhirlpoal if the lesion is large (the patient should be given ample
amounts of a systemic anagesic beforehand). This should befollowed by
libera application of a topicd antibiotic. Skin lesions may take many
months to heal. Systemic antibiotics should be used when there are Sgns
of infection and a culture indicates the responsible organism.

Mild conjunctivitis beginning morethan 12 hours after exposure is unlikely
to progress to a severe leson. The patient should have a thorough eye
examinaion (induding a test for visud acuity), treatment with a soothing
eye solution such as Visne or Murine, and be advised to return if thereis
worsening.  Conjunctivitis beginning earlier and other effects such as lid
swdling and sgns/'symptoms of inflammation indicate need for inpatient
care and observation.

Lesons more severe than conjunctivitis may be treated with a topical
mydriaic (e.g., aropine), topica antibiotics, and vasdine or smilar
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Ingestion Exposure
Antidotes and Other Treatments

Laboratory Tests

Disposition and
Follow-up

Patient Release

Follow-up

Reporting

substance applied to the lid edges severd times a day. Consult an
ophthamologist for patientswithseverecornea injuries. Topica andgesics
should be used only for an initid examination (including dit lamp and atest
of visud acuity), but not after. Pain may be controlled with systemic
andgescs. Oncethelid edema and blepharospasm subside and the eyes
are open, dark glasses may reduce the discomfort of photophobia.

Do not induce emesis. Treat nausea and vomiting with antiemetics.
Thereis no antidote for phosgene oxime. Treatment is supportive.

Routine laboratory studies should be done for al patients requiring
admisson. Theseinclude CBC, glucose, serumdectrolytes, liver enzymes,
and kidney function tests. Chest X-ray and pulse oximetry (or ABG
measurements) are recommended for inhalation exposures.

Petientswith moderate to severe exposures will require hospitdization, as
discussed above.

Patientswithno symptoms may be discharged. Discharged patients should
be advised to rest and to seek medica care promptly if symptoms develop
(see page 14, Follow-up Instructions, incduded with the Phosgene
Oxime Patient Information Sheet).

Patients who have mild skin burns should be reexamined within 24 hours.

Other persons may 4ill be at risk in the setting where this incident
occurred. If a public hedth risk exigts, notify your state or loca hedlth
department or other responsible public agency.
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Phosgene Oxime (CHCI,NO)

Patient | nformation Sheet

This handout provides information and follow-up instructions for persons who have been exposed to phosgene oxime.

What is phosgene oxime?

Phosgene oxime is a colorless, crystalline solid or a yellowish-brown liquid. It is classified as a urticant or nettle
chemical warfare agent; however, it has not been used on the battlefield.

What immediate health effects can be caused by exposure to phosgene oxime?

Phosgene oxime causes immediate and painful skin and eye lesions. Inhaation causes fluid to accumulate in the lungs
and severe bronchitis.

Can phosgene oxime poisoning be treated?

There is no antidote for phosgene oxime. Its effects can be treated in the same way as burns from other causes (e.g.,
strong acids). Exposed persons may need to be hospitalized.

Are any future health effects likely to occur?

There is no information evaluating future health effects.

What tests can be done if a person has been exposed to phosgene oxime?

There are no specific tests to confirm exposure.

Where can more information about phosgene oxime be found?

Phosgene oxime is one of the least well studied chemical warfare agents; therefore, specific information is limited.
More information about phosgene oxime may be obtained from your regional poison control center; the Agency for
Toxic Substances and Disease Registry (ATSDR); your doctor; or aclinic in your area that specializes in toxicology
or occupational and environmental health. Ask the person who gave you this form for help locating these telephone
numbers.
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Follow-up Ingtructions

Keep this page and take it with you to your next appointment. Follow only the instructions checked below.

[]

[]
[]

[]

[]
[]
[]
[]
[]
[]

[]

[]

[]

Signature of patient Date
Signature of physician Date
Signature of responsible adult if patient is a child Date

Call your doctor or the Emergency Department if you develop any unusual signs or symptoms within the next 24
hours, especialy:

v coughing, wheezing, or shortness of breath

v increased pain or discharge from injured eyes

v increased redness, pain, or a pus-like discharge from injured skin

No follow-up appointment is necessary unless you develop any of the symptoms listed above.

Cdl for an appointment with Dr. in the practice of . When
you cal for your appointment, please say that you were treated in the Emergency Department at

Hospital by and were advised to be seen again in days.
Return to the Emergency Department/ Clinic on (date) at

_ AM/PM for afollow-up examination.

Do not perform vigorous physical activities for 1 to 2 days.

Y ou may resume everyday activities including driving and operating machinery.

Do not return to work for _____ days.

You may return to work on a limited basis. See instructions below.

Avoid exposure to cigarette smoke for 72 hours; smoke may worsen injury to your lungs or have other effects.

Avoid drinking alcohalic beverages for at least 24 hours; alcohol may worsen injury to your stomach or liver, or
have other effects.

Avoid taking the following medications,

Y ou may continue taking the following medication(s) that your doctor(s) prescribed for you:

Other instructions:
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